Inhibition of humoral response to allogeneic porcine mesenchymal stem cell with 12 days of tacrolimus.
In vivo studies have highlighted allogeneic mesenchymal stem-cell (MSC) immunogenicity. We investigated in vitro MSC-immunosuppressive drugs interaction and further tested in vivo the humoral response to intracardiac allogeneic MSC transplantation in a mini-swine model receiving a short course of immunosuppression. For in vitro experiments, long-term culture MSCs were used. Immunosuppressive drugs tested were mycophenolate mofetil, cyclosporin, tacrolimus (TAC), sirolimus (SIR), and everolimus. Cell proliferation/viability was assessed on day 7. For each drug, the C50 was determined, and the agonistic effect between immunosuppressive drugs and MSCs on alloreactivity was measured in proliferation assay of MSC-peripheral blood mononuclear cell cultures. For in vivo experiments, one-haplotype swine leukocyte antigen class I and II mismatch (n=11) were used. Allogeneic MSCs were transplanted into ischemic myocardium. TAC was administered 12 days. Donor-specific antibody response was assessed by flow cytometry and complement-mediated cytotoxicity assay. All drugs except TAC significantly decreased cell proliferation (from 17% to 62%). In MSC-peripheral blood mononuclear cell co-culture assay, MSCs' immunomodulatory properties were maintained when TAC or SIR were used. In vivo experiments showed that only 2 of 11 animals under TAC developed donor-specific antibodies. Importantly, sera from those two animals did not elicit a complement-mediated cytotoxic response. Immunosuppressive drugs significantly affect proliferation and viability of MSCs, but neither TAC nor SIR had a detrimental impact on MSCs' immunomodulatory properties. In this large-animal model, addition of short course of immunosuppression seems to overcome the immune response to intracardiac allogeneic MSCs, which was recently demonstrated to occur in the absence of immunosuppression.